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H3o6peieH;ie othochtch k onpecHe- 

HHK> MOpCKHX H MH He pa/1 H 3 O D 3 H H blX BO.I1, 

b tom ^HCJie npoMbiuineHHbix ctomhlix 
bojx c noMOWbw KpHCTa/uiorHnpaTHcro 
UHKJia h MOweT 6wTb HcnojibDOBaHO jinn 
coeccojiMBaHiia Bonw nyieM yTH/in3au;iH 
HH3KonoTeHu»ajibHoro Ten/ia, HaripHMep, 
ropR^eft Boxtbi, n.nn napa , oTpa6oTasiue- 
ro b uexax npennpHHTiifi MOTaoyprHMec- 

KOH, XHMMMeCKOft H flpVTHX OTpaC/lHX 

npoMbiiuneHHocTH . 

HsBecTHa ycraHOBKa nnn onpecneHUfl 
Bonbi nyTeM o6pa30BaHHH KpucTa/uior hh- 
paTOB, b k JiKJMawma r k pHCTan/i H'jaTop c 
Ten/iooDMeHHHKOM , cenapaTop h/th OTjie- 

JieHHH H npOMbiBKH K p HC T a JIJIO V H Upa TO B 

ot paccona, n/iaBHTe/ib KpucTa^ornji- 
paTOB h HacocHo-KOMnpeccopKoe oeopy- 
iiCBainte, pa6oia kotopoh ocuoBaHa Ha 

CnOC06HOCTH HeKOTOphlX XO/lonHJlbHblX 

aremoB o6pa30BbiBaTb c bozioh npw ox- 
ji a >kji eHHH k pHCTa/i/iorHnpaTbi . 06pa3OBa- 
Hue KpHCTa^/iontapaTOB nponcxonnT b 
KpncTa/iJiH3aTope npn KOHTaKTe rnjipaTo- 
o6pa3yK3iuero xononn/ibHoro areHTa c 
bohou, oTKyna KpHCTajuiornnpaTHaH eye- 
nen-jnH iiocrynaeT b cenapaunoHno-npo- 

MbiBO'CHyW KO/IOHliy. npOMblTbie KpHCTa/lJlO- 

nmpa rtj n:ijPHT b nnaBHTO/ie c oCpaao- 
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unnneM npecnoP boxilj n pcrenepiipoBaH- 
ncro xjiaaorenTa [1] . 

He^OCTaTKOM H3BeCTHOn yCTaHOBKH 

HB/incrcfl cHHweHMe 34>(t»eK tub hocth pa6o- 
Tbj k p h c t aji/in 3 a t o pa npn iiobijuiohuh c* o- 

I1CHH KOHUeHTpHpOBaHHfl pacTBopa B Ta- 
Kon oziHocTyneHHaTOH ycianoBKe, a xan- 
*e BucoKiie 3aTpaTbi 3^cKTpo3neprHH Ha 
iipuBon ocHOBHoro h b c noMor a Te n h Horo 
KOMnpeccopoB, Hcnojib3yeMbix iuih caca- * 
thh xoiioxuiJibHoro areHTa. 

UeJIbK) H3O0peTGHHH HBJlfleTCH HHTeH- 

cH^HKamiH npouecca o6ecco/niBaHHH 3a 
cieT Hcno/ib 30BaHH« Ten/ia rn^ipaToo6~ 

pa30BaHHH . 

nocTaB/ieHHaa uexib aocTHrae tch Test, 
4T0 b KpucTa/i/iorniipaTHon ycTanoBKe, 
BKJiwwaiomen KpHCTa/r/iH3aTop c TenJiooO- 
mg h h hk om / cenapaTop jjjtr OTne-ne huh h 
n pOMbiB k h KpHCTa/i.norvtupaTOB ot pac- 
er on a , njiaBHTe/ifa KpucTa/uior nnpaTOB 
h BaKyyMHpywoiee ycTpoflcTBO, Tenjioo6- 

MeHHHK KpHCTa/T71H3aTOpa coeziHHeH c 

b a k y yMH pyiomHM ycipoftcTBOM, npH 3Tom 
BaKyyMHpywmee ycTpoflcTBo BwnojiHeHO 

B B HXXQ 3*eKTOpa, 

Ha MepTe^e noKa3ana cxeMa ycTanoB- 

KH . 

ycTaHOBK a coAep?KHT KpncTanjiHsaTop 
1, Ha HapyjKHofi noBepxiiocin KOToporo 
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CMOHTiipoBaHtj teii.iooe.MeHHt'K 2 c npoc- 

Ce/TbHblM BeHTM.'ieM 3/ COeHHMeHHbLM c 
HCTOMHMKOM HCXOUHCn B OUbJ . BblXOH Ten~ 

nooGMeHHHKa coe^Hnen 'iepea Hacoc 4 
c noJiocTbK) KpHCTa7i/in3aTOpa 1 . Hhjkhhh 
vtacTb nonocTM KpncTa^H3aTopa 1 conaa 
Ha.^acocoM 5 c hohhor 'iacTbw cenapa- 
Topa 6 KO/iOHnoro Tuna, HMeiomero KO/ib- 
ueBon KapMaH 7, orpaini'ieHiiufl ot b h y t 
peHHeft nojiocTH KpucTa n/wsaTopa 1 h 
uepe3 BenTH/ib 8 co c/ihbom paccona . 
B BepxHefl uacTH cenapa-fopa 6 Ha ypoB- 
He CK/iH3a 9, coe^aHHtowero cenapaTop 
6 c n/iaBHTe/ieM 10, cMOHTnpoBaH CKpe- 
nep 11. n/iaBHTe/Tb 10, Han KOTopbiM 
CBepxy pacno/io^en naposoH KOTe/i 12, 
a CHHay - otctohhhk 13, onpyweH npH- 
MLJKaioiuiiM k HeMy ™e nnooGMe hhuk om 14, 
exofl KOTOporo coe^HHen c kotjiom 12, 
a sbixon - c HacocoM 1 5 . npn 3TOM b 
KOT/re 12 c.MOHTnpoBaHbi pa3&py3rHBaTe- 
jih 16 ropHMoiri BOJibJ, CB«3aHHbie c ee 
hctomhuk om Mepea npocce/it! pyioiuHR Ben- 
Tif/Tb 17, a nonocTb rmaBHTe/iH 10 coo')- 
(UaeTCH OTBepCTVICM L8 c otctoRhhkom 
13. floHHan ^lacrb noc/ierxHero ca*3aHa 
nepo3 ^poccejibiiwn BeHTiuib 19 c no/ro- 
CTbic Kpncia.n.nH3nTopa 1, a ero sepx- 
hhh MacTb Mepe3 neHTii/ib 20 coejiHHeHa 
r noTpeOHTGJieM njrccHon Bonbi h ^epe3 
nacoc 21 - c aepxHen MacTbK) cenapa- 
Topo 6. ycraHOBKa co.nep>K:iT ^Byxciy- 
neH'iartJH napoaod -jikcktop, no.nocTb 
b c a c biB anuH ero nepnori cTyno h h 2 2 coc- 
nnHena c ro^octlkj tciuiooGmgh hhk a 2 . 
Bxon nepBoii cTyneHti uepe3 bc rn.^b 23 

COe^MHeH C llftpOBblM KOTJ'.OM 12, a bu- 

xoa - c no/iocTbio BcacNBaiuiq btopu;': 
CTyneHH 24, bxoxi kotopoh nenocpencT- 
aeHHO cBH3aH c kotjiom 12,* a Bwxon - 
c nouoox/rajKiiaeMbiM KoiuencaTopoM 25, 
csnaaHHbCvi c noTpc5;:Tc^CM npecnon bo- 
libi if BaKyyM-HacocoM 26 . 

ycTanoBKa pnCoraeT cnejiywauiM 06 - 

pa3CM. 

HcxonHan co/ienaa Bona uepes npoc- 
ce/ibHhjR BeHTHJib 3 nocTynaer b no/iocxb 
Tenjioo6MeHHHKa 2 k puc^a n/iH3axopa 1, 
b KOTopca c noMOWbio napOBoro 3>::eKio- 
pa , cocToaiuero us nByx cTyneiiea 22 
h 24, noxmepaaiBaioT BaK>yM Ha ypoBHe 
0,5-1 KPIa. ItcnapHHcb, HcxonHan Bona 
oxna>KjaaeTCH no TeMnepaTypu 273 - 
278 K, npH KOTopott ocymecTB/ineTCH 
na/TbHertiuee ncnapeuHe hcxoahoA Bonbi, 
n pesy/ibTaTe nornoweHHfl Tenjia rnnpa- 
TOObpa30BaHHH H3 KpncTa/iJiH3aTopa ^e- 
pe3 noBepxHocTb Tsn/iooOMCHHiiKa . 

HcxonHbin pacTBop, npexiBapHTeJibHo 
CKOHueHTpHposaHHbin b Ten;ioo6MeHHHKe 
2 , cMeuiHB aioT npH homoiuh Hacoca 4 c 
peuHpKyjiHpyioiuHM H3 KapMaHa 7 pacco- 
jiom h HanpaB/iHiOT b KpncTaruiH3aTop 1 , 
a kotopom KOHTa k THpyioT c r HjipaToo6 pa - 
3ywuiHM areHTOM. KpHCTa^norHnpaTHyio 
cycneH3Hio, nony^eHHyw b KpHcTajiriHsa- 
Tope , nonaioT HacocoM 5 b cenapaTop 6 
B cenapaTope paccon npocaMHBaetca 
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wepes ^u.ibTpaunoHHyio peiueTKy b Kap- 
MaH 7, oTKyna ero 6o/Tbujyjo '^a'cib nocne 
npeziBapMTe/ibHoro CMeme hh h c hcxohhum 
pacTBopoM BOSBpaiUaiOT B KpHCTa/l/lH3a- 

top 1 , a MeHbiuyw l iacTb uepea b e HTHJib 
8 BbJBOJIHT H3 yCTaHOBKH. OTne/ieHHwe 
pT pacco/ia rHnpaTU, noaHHMaacb Bbme 

(fcHJlbTpaUHOHHOfl petiJeTKH, (ipOMbiB 3I0TC H 

ot noBepxHocTHofi paccojibnoft n/ieHKH 
npecHofl npoMbiBOUHOft boaoA, nocTynaw- 
men H3 Hacoca 21 h (fcH/ibTpyiomen uepea 
THnpaTHbin c/ior k a k nepe3 nopncTbiR 
noptueHb. ripoMUTbie KpHCTa/i/iu CKpene- 
Pom 11 c6pacbraaK)T no CK/iway 9 b njia- 
BHTe/ib 10, B noc/renHeM npH noflBoae 

B Ten/1006M6 H HHK 14 rOpHHen BOHbI KpHC- 

TaJi.norH,apaTu n/iaBHTcn c oOpaaoBaHMeM 
acHjciKoro areHTa h npecnoR BO«nbi, nociy* 
naiownx Mepea o t b e pc t h e 18 b otctoR- 
hhk 13. Ha HHWueft Macm nocnennero 
>khhkhr arenT nocne upocce/inpoaaHHa 
b BemH/ie 19 B03BpatuawT b KpHCTa/inn- 
3aTop 1 . MacTb riojiy T i e h ho R npecHOH 

BOJ3,bI H3 BepXHeA MaCTH OTCTORHHKa 13 

noflawT HacocoM 21 b BepxHww 'iacTb 
cenapaTopa 5, rue ee HCno/ib3ywT nnn 

npOMbJBKH KpHCTaJl/lOI H^paTOB , a apy- 

ryx) nacTb ^epe3 BenTH/tb 20 HanpaB/iH- 
iot noTpe6HTeJiK) . 

B Ka^ecTBe mc tom hhk a paOo^ero na- 
p?. f noTpeOJineMoro nepBo« h btopoh 
CTyiiGHHMH 22 h 24 napoBoro a«eKTopa, 
a ycTaHOBKe Hcno/ibaywr ropn^yio Boxxy 
c TeMnepaTypoft 3 33 K it Bboue , H3 ko- 
Topofl B napoBOM KOTJie I 2 Bbipa6aThJB a - 
wt npH noMomH pa36pw3 riiBaTe/ien nap. 
MeHbinyjo Macib napa HanpaannioT b nep- 
3yic cryrresib 22 ^jin orcoca Boaflnoro 
napa Ha TennooOMeHHUKa 2 h cxothh 
ero no npOMejKyTOM noro zxaB/reHHH, pau- 
Horo npiiMepHo 2 m k n a , a eonbtuyw MacTb 
napa HaripaB7T^K)T ac aiopyic cxyneiib 21 
napoBoro 3»eKTooa hjih cxcaTHR napOBon 
CMecH, BbixoxiHiueP it 3 dyneHH 22, no 

B Jie HUB KOHfleHCaUHH B KOHXieHC a Tope 

25, paBHoro 2,5-3 xlla, b 3aB»cnMoc- 
th ot TeMnepaTypbi oxna^atomen boali. 
HeKOHzieHCHpyKHunecH ra3bi yxiannfOT H3 
KonaeHcaTopa 2 5 npn noMotun BaxyyM- 
Hacoca 26. TopHMyio Bony, ox/ia>KjieHHyK: 
b Kox/ie 12 b pe3yribTaTe wacTHMHoro 
hc nape huh , HanpaB/inioT b Tennoo6MeH- 
i^K 14, oTKyna ee bubohht c noMOtubw 
nacoca 15. 

B Ka^ecTBe npMMepa paSoTbi paccMar 
piiBaeMOft KpHCTa/inorHnpaTHOH ycTaHCB- 
kh npHB on htch cnenyioiuHTi b a oiia h t . 

HcxonHaa Bona c cc.iecoaep^a hhgm 
9,26% NaCl h TeMnepaTyport 288 K ^e~ 
pea npoccenbHun b e ht hjt b 3 nocTynaeT 
b Kcnn^ecTBe 20,05 t/h a rennooSMen- 
hhk 2 . B nocnexmeM nepBaa cTyneHb 22 
napoBoro 3)KexTopa coaxiaeT BaxyyM, 
pasHbiR 0,72 Kfla , noa nerrcTBHeM koto- 
poro ncxoaHan Bona 3dKnnaeT. Bo Bpe- 
Mfl KnneHHH 2,35 t/m noiibi HcnapneTCfl, 
mto npoHcxoam npH chhjkghhh ee reMiio 
paTypbi no 2 76 K n nor.nomeHHH ew 'cac- 
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th Ten.no th rncpa Toof pa ? csa mm , HMeu- 
wero MecTO b Kp;jcTa.n;:ii3aiope 1 npn 
TeMtieparype 281 K h naB.nennn 44 5 Klla 
c Mcno^bsoBaHiieM x.nopa b Ka^ecTBe 
runpaTooepaayiouero areHia, 

HcxouHbJH pacTBop, npenBapiiTe/ibHo 5 

.^KOHlieHTpHpOB a H HblH B Te n J1006Me HH hk e 2 

no 11,4 3% NaCl, cmgujhb aioT npw noMo- 
uih Hacoca 4 c ^acTbw pacco/ia H3 Kap- 
MaHa 7 r KomniecTBe 87,5 t/h h c co- 
.neconepwaHMeM 26,2% NaCl. no/iyMeHHyro \q 
CMecb c ccnecoaepacaHneM 23,7% NaCl 
no^aioT Ha KOHueHTpupoBaHne r nupa to— 
o6pa30BaHneM b Kp»CTa^n3aTop 1, b 
kotopom ee b b our t b KoirraKT, npH ne- 
peMeuiHBaHHH c rHnpaToo6pa3yioiuHM areH* ^ 
tom, KpHCTaji-nornupaTHyio cycneHSHW, 
noJiyMeHHyio b Kpnciajmnsaiope 1 vt coc* 
TasjiewHyw H3 KpucTa^ornjapaTOB , b 
KO/iH^ecTBe 15,63 t/h m pacco/ra b ko- 
jiHMecTBe 94,5 t/h, iiMeiomero KOHueHT- 
paunw 26,3% NaCl, nonaioT HacocoM 5 
b cenapaTop 6. D cenapaiope pacco/i 
b KO/iHMecTBe 95 t/h h KOHueHTpaunen 
26,2% NaCl npocawHBaeTca T iepe3 (fciiJibT- 
paunoHHyw petueTKy b Kapr-taH 7, otk y — 
na ero Gojibiuyio wacTb noc.ne npenBapn- 

TeJIbHOTO CMeilieHHfl C MCXOJIHbLM pacTBo- 
pOM B03BpawaK)T B KpUCTa/l/lt!3aTOp 1 , 

a Menbtuyro wacTb b Ko/imiecTBe 7,7 t/h 
^epe3 BeHT^/ib 8 b ub on r t H3 ycTanoBKH, 
Ovr.c.neHiibce ot pacco/ia runpaTbi, non- ^0 
HHMaacb Bt-jiue ^HJibTpa.'iMOnnort pemeTKii, 

n pOMbIB afOTCH OT llOBepX HOC THOft paCCOJlb- 

HOfi n/ieHk;i npecHOfl npOMbiso'-c hoh boizoh , 
nocTynawtueTi 'na Hacoca 21. npOMbiTwe 
KpncTa/iJtbi CKpenepoM 11 cftpncwpaicT nc 35 
CK.n.Hny 9 b n/iaBHTe/ib 10. D noc/rentier-i 
npH nonBoue b t e n.noooMe hhhk 14 bohn 
c TeMnepaTyport 50-60° C KpncTannornnpa - 
Thi n/ia bhtch c oepa30BannoM >KJ!HKOrO 
arenia b KO/inMecTse 4,8 9 t/h h npec - 40 

HOH BOHbl B KO.nHMCCTBe 10 T/H, rinCTV- 

nawunix wepe3 OTBepcrne 18 b otctoh- 
h hk 13. H3 HH^neft MacTH nocnenHero 
xchukhh areHT nocnc xipocce^npoBaitHH 

B BeHTH^e 19 BODBpaiUaiOT B KpHCTaJl.TH- 45 

3aiop 1 . HacTb no-nyneHHon npecHon 

BOZIbJ H3 BepXH-^fl WaCTH OTCTOHHHKa 13 

.loxiaioT HacocoM 21 b ecdxhiok) ^acTb ce- 
napaTopa 6, rue ee »ono.nb3yioT nnn 
npOMbiBKii KpMCTa^/iontflpaTOB , a npyryio - n 
MacTb uepe3 BeHTH.nb 20 Hanpas/iRioT 
noTpeOHTe/iio . 

B KawecTBe hc tow hh k a paGonero na- 
pa, noTpeG/THeMoro nepBOrt h btopoh 
CTyneHHMH 2 2 h 24 naposoro 3x;eKTopa , 
b yciaHOBKe ncnoJib3yK)T Boxxy c TeMne- 
paTyport 3 3 3 K H BblLje, H3 KOTOpOH B 

riaposoM KOT/ie 12 Bbipa6aTbJB aioT npn 
noMoiuii pa30pbJ3r;tBaTeneH 16 nap b ko- 
.nHMecTBe 13,57 t/h, H3 KOToporo 
3,1 t/h HanpaBJiHfOT b nepByw -cxyneHb ^® 
22 nun oTcoca BOXi^Horo napa b kojih- 
wecTBe 2,35 t/h in Ten/ioo&MeHHHKa 2 
h c:«arnR ero no 1,4 Klla. ^pyrym 'vacTb 
napa b k o.ni i * i t ; c t b e 10,47 t/h nanpaB- 
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.n hwt bo BTopyio dyneHb 24 nriH otca tha 
napoBofl CMecn, BbixouRwen H3 ciyncHH 
22, no naBJiemiH 2,8 nna. CMecb pa6o- 
nero h a^eKTHpyeMoro napa hs CTyneHH 
22 b KomiMecTBe 15,92 t/h HanpaB jihiot 
b KOHjjeHcaTop 25 hjtr KOHaeHcauHH c 
noMOiubK> oxjiaauiaiomeR Bojibi. HeKOHijeiiCH- 
pywuiHeca ra3bi ynajiHWT H3 KOHjaeHcaTopa 
2b npH noMOtuH BaKyyM-Hacoca 26. To- 
PH^yio Bony, ox/iajKjieHHyK) b KOT/ie 12 
b pesynbTaTe wac thm hoho ncnapeHHR , 
HanpaB/iHiOT b TenxiooOMe hhhk 14 , ot- 
xyzta ee bubohht c noMOWbio Hacoca 15. 
CyMMapnoe kojihh ecTB o npecHOH BOjibi, 
Bbipa6aTbiBaeMOH b npeccax ncnapeHHR 
h rwnpaTooG pa 30b a h hh , cocTaBJiaeT 
12,35 t/h, 

ripn pa6oTe tor we yc Ta hob k h b pe- 
?KiiMe onpecHeHHH , T.e. npn cHHweHHn 
KOHeunoft k oh tie HTpau.nn pacTBopa, yjaeJib 
HbJH pacxozi pa6oMero napa yMeHbiuaeTcn 
b pe3y/ibTaTe chuwckhh neobxoziHMOH 
cTeneHH c>Ka th r aweKTHpyeMoro napa. 
Tax, npn cHHJKeHHH KOHe^Hon. KOHueHTpa- 
uhh pacTBopa b 2 pasa c 26% NaCl no 
13% yjae/ibHbfH pacxon paGouero napa 
yMenbimiTCH b 3-3,3 paaa . 

npcsxiaraeMan k pncTa/inornxipaTHaH 

yCTaHOBKa, XtaeT B0 3MO)KHOCTb MCnO/lb30 - 

BaTb Ten.no rnxipaTooSpa^opaHUH nnn 
wacTHMHoro vicnapeHHH Hcxonnort boau 
boh b a k y y mom n nojiorTH Ton.'Tno6Mf»HHi:- 
K*a KpncTa.njiH3c\Topa , iioduiwct cTenenb 
ko h ne HTpHpOB a H H R pacTBopa H cootbot- 
ctbchho bljxou npecHon bohw npn Ton 
>ko narpyoKe na KpncTaji7iH3aTop . npn 
Z'Tom vTnnn3aunn Mji3KonoTeHHHaJTL hoto 
ren-na, nanpitMep, ropH'ien Dcnbi kjik na- 
pa , OTpaeoTasuiero b uexax npeunpHHTHfi 
c noMouibio BaKyyMiipyicincro ycTpoftCTBa 
KpMcTa/1/iornnpaTHon ycTauoBKH , Bwno/i- 
HeHHoro e anzie 3>:eKTopa, yjiy'imaeT 
DKOiiCMMKy r'.pcuecc?. cl'cccc^i'.canun ■■:;*.- 
Hepann30BanHhix boh. 

OopMyjia H3CopeTennR 

1. KpHc Tanno r nxi pa t h a r vct a hob k a 
h;ir oSecco/iHBanua boxth, bk .mow a toman 
KpHc Ta/i/iH3aTop c Ten jiooOMen hhk om , ce- 
napaTop nnn oTce/re huh h npoMbiB k h xpnc 
Ta/1/TornnpaTOB ot pacco-na, n/raBHTe.nb 
KpHCTa/T/roruHpaTOB h aaKyyMHpyjoiuee ycT 
pohctbo, oTJiHMaioma hch 
tom , hto , c ue/ibio HMTeHCH^viKaniiH npo- 
uecca o6ecco/iHBaHHH 3a cieT ncno^bso* 
BaHHH Tenjia nwpa Too6pa 30Bann r , sa- 
KyyMHpywmee ycTponcTBO coenHHeHO c 
TennooOMeHMHKOM . 

2. ycTaHOBKa no n . 1 , 0 t n it h a- 
K) nx a r c r TeM, mto b aKyysuipywtuee 

VCTpOHCTBO BbinOJlHGHO B Biine 3*eKTOpa. 
HCTOMHHKM H H <J) O p M a LI H H , 

npHHRTbie BO BHHMdHIie npn 3!<cnepTH3e 
.1. rejibneuHH H.M. Hoec3 r.A. Ocmc- 

BJJ TeXHHKH KpHCT3. r IJlH3aUHJ1 paCHJiaBOB . ' 

' 'Xhmhh", 1 975, c. 294-296. 
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CocraBHTe-nb A . Phi6HHCKHfl 
Pe^aKTop H.ryHbKO Texpen T.OaHTa KoppeKTop H • Uiy/ijia 

3ana3 991/5 THpa)K 686 nonnnc Hoe 

BHHHFIH TocyaapcTBeHHoro k omhtg Ta CCCP 

no nenaM hso6 pe Te hhR h otk pmthpi 
1 13035, Mockb a , K-35, PayiucKaa Hae. , n. 4/5 
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